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Hydrogen incorporation mechanism in the lower-mantle bridgmanite

Narangoo Purevjav*!? Naotaka Tomioka’, Shigeru Yamashita!, Keiji Shinoda*, Sachio Kobayashi’, Kenji
Shimizu®, Motoo Ito’, Suyu Fu®, Jesse Gu’, Christina Hoffmann®, Jung-Fu Lin%, and Takuo Okuchi'”’
('Okayama University, 2University of Bayreuth, 3JAMSTEC, “Osaka Metropolitan University,
SUniversity of Texas, °*Oak Ridge National Lab, "Kyoto University)

Transportation of water through the subduction slab into the deep mantle, at least up to the lower part of the mantle
transition zone became well documented through many studies. However, the fate of the water beyond the transition
is vague due to the considerable controversy of previous studies on water solubility in the major lower mantle
minerals. Bridgmanite is the predominant mineral in the lower mantle, accounting for ~ 80 vol.% of the region.
Thus, unarguably it is the most crucial mineral that controls the physical and chemical properties of the lower mantle.
Bridgmanite uptakes a significant amount of hydrogen within its crystal structure. Thus, it could be a potential
candidate for storing water in the lower mantle, while its mechanisms of how hydrogen is located and incorporated

into the crystal structure of bridgmanite are still being debated.

In the present study, we investigated the crystallographic site of hydrogen and its incorporation mechanism in
bridgmanite by single crystal neutron diffraction for the first time [1]. High-quality single crystals of hydrous
bridgmanite with a composition of (Mg o5 Fe*" 0.0s Fe*" 0.0s Al 0.03)(Si 088 Al .11 H 001) O3 were synthesized by a
multi-anvil apparatus under water-saturated environments at relevant pressure and temperature conditions to the
topmost lower mantle. The crystallographic site position of hydrogen in the (Fe, Al)-bearing bridgmanite is
evaluated by the time-of-flight single-crystal Laue neutron diffraction technique, together with supporting evidence
from polarized infrared spectroscopy. Our results show that the primary hydrogen site has an OH bond direction
nearly parallel to the crystallographic b-axis of the bridgmanite lattice, where hydrogen is located between two
oxygen anions to form a straight geometry of covalent and hydrogen bonds. Our modelled results show that
hydrogen is incorporated into the bridgmanite crystal structure via coupled substitution of AI** + H* simultaneously
exchanging for Si*, which does not require any cation vacancy. The concentration of hydrogen evaluated by
secondary-ion mass spectrometry and neutron diffraction is ~ 0.1 wt.% H>O and consistent with each other, showing
that neutron diffraction can be an alternative quantitative means for the characterizations of trace amounts of

hydrogen in nominally anhydrous minerals.

[1] Purevjav et al. under review.

Keywords: bridgmanite, lower mantle, hydrogen substitution, neutron diffraction

*Corresponding author: narangoo.purevjav@uni-bayreuth.de
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Dehydration Behavior of Hopeite-type (Fe,Co,Ni)Zn,(POs)»
Ryo Tanuma * (Graduate School of Engineering, Tohoku Univ.), Ryo Yamane (IMR. Tohoku Univ.), Kazumasa

Sugiyama (IMR. Tohoku Univ.)
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Phosphophyllite[FeZny(PO4), 4H20]13, 16 s~

~ H AR ENRIEE T2 U BN T,

INHOIMTASFIREL T, ke 77
HE3EW) DO SHRRE DY BEH SR LR 7 2
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Wi E B DAL E T, A TARMFIETIE H A
BLOPHIEE T OER & &R T FHEITHE B LI XAFS
HIE L Lo THAKIZFE SR B DAL 27~ T2
[FEBR LR BHT AT R[22 5 B, K
HsPO4, MCly-6H,0 (M = Fe, Ni), M(NOs),:6H,0 (M
= Co, Cu)x 150 °CT 1 FFHEFEL, AR LI BOSE
RPIE R XRD I EICE > CTRIELR. £z,
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(& 3CHk) 114 H %, Rk, 3, 61 (2010).
[2]0.Pawling et al., Mater Res Bull. 34, 1959 (1998).
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Prediction of crystal structures of high-pressure Zn,SiO4 phases
Masami Kanzaki* (IPM, Okayama U.)

In order to explore high-pressure crystal structures of Zn,SiOs, crystal structure prediction using XtalOpt has been
conducted. GULP was used as a structure optimizer. Two new structures were obtained, and one of them (Cmcm structure)
can be derived from spinel structure. Combining with previous our DFT calculations, now we propose that high-pressure
phase of III has Ag>CrOy4 structure, and that of IV has the Cmcm structure, respectively.

Avrayryay HZLrIEKs CEERHTH -
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fEH L 72, XtalOptlZ&E 7L 3 R L 7% {9 K
T 7w 77 LTHD, TRF —PhERE{LD
FHEICIZANR 7 0 7T A3 L 72 B, DFTRIE DS
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Figure 1. Structure of Cmcem Zn,SiO4 phase predicted
by XtalOpt. Blue tetrahedra are SiO4, and orange
polyhedra are ZnO4 and ZnOs. Drawn by VESTA
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PB4 TH D ENL L, 6ENLD AL DTV
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Keywords: crystal structure prediction, Zn2SiO4
*Corresponding author: mkanzaki@okayama-u.ac.jp
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The reverse effect of vaterite calcitization by Na and K in aqueous solution.
FURUKAWA Noboru (Chiba Univ.)
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RETEDIRIR & 172,

& T, FBRE T vaterite DLEREE K O calcite
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Property and formation process of the overgrowth layer on quartz crystals
Hiroaki Ohfuji*(Sci., Tohoku Univ.), Rino Watanabe (GRC, Ehime Univ.)

We studied the characteristics and formation process of microcrystalline quartz covering the {100} planes of
hydrothermal quartz crystals using natural samples with small and large degrees of the overgrowth. The result
showed that the formation of microcrystalline quartz initiates with roughening of {100} surface as a result of rapid

increase in supersaturation of the solution, followed by the elongated growth of quartz crystals toward [001]

@Japan Association of Mineralogical Sciences.

perpendicular to the {100} of the mother quartz crystal through geometric selection.
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e Rk R OFLEE DR T i R IT FE DK I,
FEAEDOLE, i Lc 3 mofkm (6 )
2BV T 1 mm LT ORGHRE s K Eh O 2 0y,
FEEZE TS LT Lz 52 5. %
DEF Z RIS CBIET 5 &, BEfSs OFRAS
FATJEE 200 pm 1T E ORI AR T B HELER
S, AT D SR A 3 E ORENE G
ENLRELTWD Z ENghode. Oy
5 FIB Z HWCHEEEA YY)D L, TEM #4217
ST & 2 A, WENEEZ R T RITRHAE OKE &R
PR T 5 b0, (100) FEEISH LT
ITICEHOMEE R A & H, BFE L TI10" RE
DITFIAT 4y NEfED T N pholz.

—77, ZHOKGEVRRE e HEmEEOET 7
VBFED I ZAT =BT HHE=ED
RITHE Y, FERE S OB RITE S 100-150 pm 12 &
OWENHI A R TENBIEE S, AR MIE
LRI ZOBEIEMEE LTHRE LTV, WK
EARSORERIFAL (c i) OBRLEMEIE, T (B
mafll) TEFIVLS. EE MDD 1<z o T
< 720 (RHSAEmE I3 L CREICHERE),
([ LANRBI DB AR SR SN D,

VL EOBEFER L0, ARz B T 5 %k
BAKBOWEIL, 1) WikRtafE o2z BRI
EBWMERGOT 7 =07, 2) B/NEDIERK & %
FhEdR KO, 3) M EABRINC X 2 AT
Mg OKR BEEOEX) O7rt A ERT
ELTEEZDLZD.

Keywords: quartz, overgrowth layer, wavy extinction, misorientation

*Corresponding author: ohfuji@tohoku.ac.jp
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7 IVNTD CaCOsTERBIR ICH 1T D pH B DERER
IWAE = AR * - JIEF 8 ek - EiEEE JAMSTEC, HEA) -
EJF%%7- JAMSTEC,BHE) - AJFRH (Lk)

Observation of pH distribution during the formation of CaCOs in gel media

Shinji Matsumoto (Hokkaido Univ.)*, Jun Kawano (Hokkaido Univ.), Takashi Toyofuku (JAMSTEC, TUMSAT),

Yukiko Nagai (JAMSTEC, NMNS), Takaya Nagai (Hokkaido Univ.)

LI

JRIEE /1 v > 7 2 CaCOsld A AR AR AR % A Ak 3
2EBELEFITH Y ZDIEEA =X L%
DICT 27 DICE L K DIMFEBITONTE 72,08
FEVAERBER AL 72 CaCOs A Tike L T,
TAOMmllp oA Ay EBAF v EZNE R
LB S & FEER R TER & & 2 7 VN ZEIREGE
FHEEDTHE, L2L, ZAHATDAF VD
BENZEENICHZ I3 TERVAED, 2T
e T 3 % TERIZREIC D W T DG B A /1 =
A L% pH A A4 VIR & i L CEBMICHE
WIS L IINEETH 5 B b DI S —
TR NE T T v — 7RO COKERT T
BT 29585 0 pH 04 DEFEIZ L % K
AL T I A ZfTo C&E e, ZOFEL
BT, FANICE T 2 fE KRB O A
{L23ARE & 72 2 o AWFFETIX. 7 VN EILEGE
Z T CaCOsA M ER Z 1T\, JEERE D pH
A DRFRIZEAL % | H 7 v — 7% o C AR
TTRICAb T 2 2 & TR A =X L%
WEtd 3 2 2 AT,

EEFE

pH ou[#fkiZ, pH i X > THE% 3 WE D H
N % 7/~ 3 3 3 HPTS(8-hydroxyprene-1,3,6-
trisulfonic acid) Z FH\»CTiT o 72, Z DRIEH & ¢
pH BEAIDEHRIC, H7x 2 2 FFH O PR D it
ZHS L CRONAEDERE DO E & o THIK
LU, RIEr#R % ERK L 72, HPTS % & A 72 2cm

RO MR DR T v (Iwt%) DMz 5. 0.3
M @ CaCl; + 2H,O MU NaHCO8# % Z L%
WREL X 2, 10 [ERE CHOLER % IR L TRIE
fhfricfit > CERBILT 2 2 itk b, CaCOsfE
JRED pH 5340 DIFZAL % 7R 3 e IR % 15
7o BIZRICIZ, BRA BRITEECIB T 2 x fE 2
270 HEI A T — ¥V 2B L 72 M %
Fwizigo HE S L —F —BAMERIC X VBT
% it il 5 O FEl 2 B & AT o 72,
HBRLER

7 LHRic CaCly - 2H,O K U NaHCO /A % i
L& ¢ % &, NaHCOsfl[2> & pH 28 EF L T\» <
DB I N K 3 RRIRIC T v ohRh s 2
% NaHCO:% Y OB citfmfb 2B thx 2 L & b
ic, pH HMET 2 C L STER I N, % DIk,
fiEh DT BRANCHE AL L 7255 O il < %
A NI U 723500 ld 2R, CaCl, -
2H,O fll T ZE HiA D A7, NaHCO,fllTidBk
BofEEBZENZNEBL T/, fEdLREo
pH % pH AT C L It B ->THY, Th
O DOMREDENICHE % T L T 5 [REE S
REEINDG, $72. WL OLDTERED B s 5 it
LB VT, KRR O IO pH 23, J&FH O
7 pH X 0 0.1~0.2 FREE(K < 72 2 AR AR
Ihi, LV ERERERRIT T EICLY, &
D X 5 R pH Z{t %% TE-CTEEDE
LAEOAHTCTERT 2 2 L 3B B & IR
TZ %,

Keywords: calcium carbonate, visualization, pH, counter diffusion system

* Corresponding author: matsumoto.shinji.q2@elms.hokudai.ac.jp
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ANTITEHBEY Y IO HIILYT A =T

ERT (LK - H),

BRI GR

R2022FFR - R

7 374 MEFROERERE
- BVER),

=R, FETCHE (JAMSTEC - &1 = 7 )
Texture observation on the calcite-aragonite interface

in the skeletons of culturing scleractinian coral

Satoko Motai *(Yamagata Univ.), Saki Harii (Univ. of Ryukyus),
Naotaka Tomioka, Motoo Ito (KOCHI, JAMSTEC)

TEMED v T FICEE - BV ORI TR O
Mg ET 2 TH Y, REEH V> T L (CaCOs)
THRI N 2B 2 FR>. g CElEy v a5
BIET7T 7374 04 EARTHLLEERD
NTE 7z, Lo LEFEICE > T, KRN O FE ki
AR LEHREEFZ RS, ko ITTHEME
DI & B 3 {fifdic, AAH A b R ERERERL
edavdvaprwzrernd@itizhcns
(Stolarski et al., 2007; Stolarski et al., 2021). AHF5E
TlE, ¥y IToLIKILIcE T 3 S EIROERICD
WTHEFT 2720, AAH A P OFFH LT niEss
TCcHvazEL, ¥ v IEEOWMMAMKEZE %
fro7z.
ANTA P EEKRIE 720, HAERE»SRREEL
72 3EMEY v T H 4 (Acropora sp.) % Stanley and Hardie
A9)IC LV AAH A FIFTHLLTWE I
Mg/CaE NV EH2.0LA T DK CIREF L 72, 2 D%
~7F FiAEE (Hym-248) ZiILHER Y 7~ 28
RE X & AL & BAA & &, 1~2EMEE L 72, AR
WERHIEEREE T PV v ATREL 2. BoN-HK
OCEBRMEE T T, 6RO fREECIE T B =2
7 7 A4 b &JEME R RO BRI sl Y v IS
WERET L ERER L. BREBEEEL, &
¥ D B 72 R T NS AT = Wi 2 P L 7=, =il
a THFZERTICERE X T v 3 i E AR E T HEM
# (SEM-EDS) THMH DCa, Mgirfi oA —%
Bl% L ktk, 7~ v M (RAMANtouch,
Nanophoton, Osaka) € X % 73 HT TMglZ Z L Wil IC
77 IFA b, MgICETHEBIC A VYA b DS
XIS F b, BRAF v E—LTT 7 THA
M==AY A P lSEEE GOEBEL R L, Einil

Keywords: reef-building coral, biomineralization
*Corresponding author: motai@sci.kj.yamagata-u.ac.jp

BPEMEE (TEM) TEIZL 7.

TEMBIZ 135 ¥ A RLIK TR 13200 nm % 8 2 72
WG ORI B e BR L. RFICIX10
nmfEE O ZERR A b B, FIRGET R R IC X 2 85
YIRHEE 2> 5 13, SEM-EDSE X N T = v ot & 7
WA PR EEERY &S R T T
THFAYBRET LR RENSE. —T, 77T
FA B EERERY) & HEN S T A D A
b O TR\, SEM-EDSE X N7 ~ v offr
KX ANLTA P DOAHIEY v TEHKD THEICE
H 2720, AIrH A4 oA TH 5.
X o TH v TBRIEASICEB VT, ARLD R
WAL TA LT 73FA4 PRI
3250 REREPEE, FDBRT T4 b OARAEN
H3 2 Lo alRBEICElT2EEZLNS.

REEA N2 T LDETLEFICBE D 2 HR L, A
Y7 v 7L —1F, MgCaE LIBT3
(Kitano 1962; Cuif et al., 2003). %% #lHT 2 H
%%ﬁ$ﬁhfﬁ?énthWM%@%@m%ﬁ

KIFELTCWEES, 7T73F4 A+ A4 b
ﬁ‘?rb?fj’éﬁﬁiﬂjz%ﬁfﬁﬁﬂfgf R\, Z D7D HEEY) T

V7L — FMIRMICHFEEST 22 e RFERZLND.
—75, Mg/CaE VR BERDEE, 7I73F4 b
AN A T ORI BV 23— 2 Mg/Ca® )L
b7z L 3BT &4, Mg/Ca® N BRI — RS
ThdreEILNS.

Stolarski et al., 2007, Science, 318, 92-94.

Stolarski et al., 2021, Proc. Natl. Acad. Sci., 118,
€2013316117.

Stanley and Hardie, 1998, Palaeogeogr. Palaeoclimatol.
Palaeoecol. 144, 3—19.

Cuif et al., 2003, Geochim. Cosmochim. Acta., 67, 75—
83.

Kitano, 1962, Bull. Chem. Soc. Jpn., 35, 1973—-1980.
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Inorganic synthesis of dolomite at ordinary temperatures and pressures

EANEEWL HEK - BEER), ARREHCS, /NEREE* GHriER - B
Maho Hasegawa, Yuki Kubota, and Hiromi Konishi* (Niigata University)

RKEEEMO ~FE<TchHhb Fr~AtL
[CaMg(COs)2] 1, HERHROHERIE ICIES
FEHIS 2 2%, BUEOMEREREERE T <X, B
Frid SR NAEGFTIcBRES NS, 7z, HiBk
KBOLEIFTIX, Fu~A b OBEEKERKITEH L
W, ZONT Ry 2R [Fa~A FEE] L0
EnTns,

Oomori & DEER (1982) <Ti, #Hk%z 1/7~
1/10 O ¥ TR (Z5%), Na2CO3 # Mz 15
~55mM DQEEICLZRE» L, HiET
protodolomite 234E % L 7223, I8 ® pH &L @
BfRIT TS 5.

AWFFETlE, & ORI WA TH
BERETCTNo~A F oEEAAKSATHE D %
BEEST 2. Fa~A MEREELGT 2HERE LT
X, B D Ca2t, Mg?*, HCO3 A4 # Vi & pH
BEZDLDL. ZIT, KD A L ViIEE S XU pH
IR L TR AR ER TV, B % XRD
TX¥ 7272V ¥—vavli AWgEcx, B
WX 2 VKR OWKEEL, 44 Vil
JE % BOE L 72,

%%ﬁ%{fm DWW, CaClz - 2H,0, MgClg +6H,0,

NaHCO; AW % A L, NaOH i < pH # LR
MBI (G-, 2otk fnftoftiEo 7z
24 IFEIBGE U 7. VB % 72K K T L CHz Mg
47205, XRD I X 39 %1T-7-.
WAL, Ca: Mg #=RE2% 10 2 50, 15 : 75,

20:100 (mM) @ 3 i, Z D4 % i< HCO5 32 30,
50, 100 (mM) %@ L7, pHI1X 7, 8, 9, 10,
11 & L7 7k, & VaEllmtRERft 2~ 2% 7
¥, pH=8.2, 8.5, 8.8 DEMEEML, FAEEDT
ECUBI % i L 7=,

XRD i€ & % 7747 DAER, fEEAHIE Fe <A b,
High Mg Calcite (HMC), 77 24 b, £/
A Fahrd A4 b, ARTHRFAPTHL, K
XHEFrICXY P~ bOA—K) v 7 %2RT
KB I N o7-2 &b, KiffsecHz
F e <A } it Disordered dolomite T& % .

Fro<4 b oWiid, pH8.2~9 225 HCO4 4
50~100(mM) D 5§ THE ICA U7, pHI MUk
DG, BN EIRETH 5 Ca:Mg=20:100
(mM) DT Fu=4 b kB Iz C & F,
E/NA N ANLY A P OUWBHIE & 7o 7.
—7%, pH7 ClRMBYIOIz e A EXT 734 b
THY, i HMC 257 L 7=.

(DK & RIFEE~1.5 FREED Ca*, Mg*iE
JZ, (2)50mM LA ko HCOs R,  (3)pH8.2~
9 DEMFEDH S EHBBREMCE L TD
Disordered dolomite JEK T 11 5. Fr<= A FyLE
DG X T ML, Cof&EERZT
DWBHBZ b, XTIV THEMNMCEE Ve~
A T Ul 2, SRR S EE L T A
etk & 5.

Keywords: Dolomite, Disordered dolomite, Microbe-mediated mineralization

*Corresponding author: hknishi@geo.sc.niigata-u.ac.jp
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BRI IEMEMBE L T DI VA VBRIERISICE 27 A VEREWERK
JEL BT (EHEK GRO)

Formation of Mn oxide nanoparticles catalyzed by nano Fe oxide
Sayako Inou¢ (GRC Ehime Univ.)

= VA VKB - A F LKLY - = v A
ety (Mn BE{LY)) I ZHERERJEERBECcooItH
DIERICERE ZE 2R -FT L RAH LT
%, IKDFLET 3 BET CIIARTE Mn2t 4 4+ v 28
BETH D, X OICEAME 72 13PUffid Mn (2 Mn
Bt e U CHET %5, Mn?' 4 A v OfE{LiEE
133 —% TGO TEL . IRBWEBBLKIGIC
DRV ETH 5, HERKREERE TA
b B i o R FH & L CRIE(LY) (Fe BR{L)
F I RTBETF 55, Fe LY+ hif-~D
Mn?** 4 # v O I 5 LG 12 et SR HE K
RroRBERETHREINTEY, KOFET
BB AR 7250 Mn (L& TG EER
Zi)ﬁibﬂfh% Mn FE{t=EITRIC % BRfE 3 5
7=, WG ZENT 35 & L dic, Mn
ﬁxﬁfiﬂ:)ﬁf@i)ﬂi%& LCiEbh 3 Mn gl
YofE G2 T 5 2 L EET
%, ARG Cld, HER ECT—MIICHFEET % Fe
e L)< & 2 IREREE & $HEREL 23 FETE 3 2 IR
TO Mn* B FEER D LY D f#FT % 17>, Fe
FEbP ot & L C oM & £ Mn BELY)
DR % HEIC T 5

AHHZE Cfiiit & U <R 7 nm & 38 nm @
E RS (TH, 38H) & A aiEHEkEE (G) 2 A L
77 JREk#IT Madden and Hochella (2005). #f
BP0 13 Zhang et al. (2011) D f5iEE I WTARKL
720 RIGARZRTT20mg D Fel{tY & pH7.5.
IR 1 mM @ Mn2+7/KiEHE 50mL % 2 38 G
X, ROCHR 2 Hig, 1HBERB%Z. 28M%ZIC
BRI & BILL 72, ERYIOTERE, RS,
(LA AR % B B SR (TEM) & EEET
PEMEE (SEM) THHTL 7=, & 51c, Fe BE(L¥
DD YICKE3IS um D27 V) 2 S %
7= EER D 1T 5 72,

IRERBEDMFAE T 2 I R TR R ICBE D & 3
7 AYIRDO~vHTF A4 b (y-MnOOH) 238K
7z, TEM & SEM THlE L 7= 2 B REHE
D= YHFA FF 7T AYOEPRRITERE 21

nm, & X 906 nm (7H), EF 47 nm, £ & 2192
nm (38H) & 7z b, 7TH ICHb_T 38H @ /5 S EEE.
Rk h~v T FA4A v F /774 YHBEL
N7z, TH & 38H DAY DFEEMEICITKZ
mEWEFRON D07, —T, BHEkELE 2
U R b SVEBTEFET 5 E TR PRI~
O Mn DWW IXFED bz, 2:EM oM X
Mn FREP) D 4 R I HERR IR 72 20 2 72,

Chernyshova et al. (2011) i, JRE55ED Mn
WAt SOz 3 2 EH IR /NS (7R B 0C
ONTHEHL BRI LEMEL TS, IR
ﬁff@*i BN YR T 352 &

. BRILFN R EE L L, AREERER I IC

”&%L?"ﬁkf& Mn** DEFRZ VNI {A4TH
N rdizvlE2OoN TS, KiffsEThH
O N7 Y DKL 1 Chernyshova et al.
(2011) CH O Nz L A TH v . LY
~VHAFANF T AYDOBEEE IR D
it & U COEE EBMRL T 5 2 LR X
N5, SFERILIC O WTIX, JREREE & [FEED N v
FEEZFIOLEZONTWEDR, ~vHFA
MR T AXYDERPHERSI N D572 & D
5. Fe ALY DIERE LR flE 25 Mn FR{L G
DERYOMEBLIVRRICEEY 525 LE 2D
nas,

Keywords: Hematite, Manganite, Nanoparticle-catalyzed redox reaction

*Corresponding author: inoue.sayako.nr@ehime-u.ac.jp
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MERREB=KIFERILICETSARITIOI v RO
FOORICHITDIVFIVEEBESAS
TORRAIR (2 K - BB/ 5 U o CICHUBRBREET 3 2 — 27 20),

BB (BT ER - BeBRED), EMvitd (B EX - BiBR)

Rutile exsolution lamella of garnet in quartz eclogite from the Sanbagawa Belt
Gongen Mountain, central Shikoku, Japan
Tomohiro Takebayashi (Nagoya Univ., Env./ Museum of Natural and Environmental History, Shizuoka),

Yui Kouketsu (Nagoya Univ., Env.), Katsuyoshi Michibayashi (Nagoya Univ., Env.)

Y7 u i D TitFe SEVIOBEA 7 A 7 13, 0T
KFIC 7 oo Ti #H28 1 H2 5 2 I~
ZEIC X o TREE B, Ti VARSI IT IS T
D&M, EBRESA R I NE Y, LA T
NP ANAFAMRED Ti-dHk 7 X 7 3@ WIE
NCHEBCKET 2 2B MEI LTS
(Zhang et al., 2003), —/ ., RADOF 7 4D
VT NVEERE T A 713, BEESE T £~ b
IR DM &A% < | Bl 21E, FE Sulu 7
oY % A4 b(eg Zhangetal.,, 1994), 7 XV h =2 X
JM Garnet Ridge ¥ 2 ©£1 (e.g. Sato and Ogasawara,
2013, Sakamaki et al, 2016)E 3% b 5,

KN ROAHEL 70 % 4 M ix, PUEZR
NAFHEBIL D 2 A b AGERE ERESE RO 5
Racomfi L, B e — 7 RO iR 50F28 1.7-
2.4 GPa, 675-750°COIREE SIS F 3 AR D S,
SHINEBE ORFERICHY T2 EREhT
V% (e.g. Miyamoto etal., 2007), L7z, ZDHAHD
¥ 7 v O IE — 2 DA A TFIC 4 T O{L
AR DOV s m G E 00 . Z D DL AH
B ERL NMUKOZERRIERE 72 L T 5 &%
£ X LT\ 5 (Enami et al., 2018),

Agecid, ZRIAEHERILCEST 2 A% 2
oYy f FolnfA%, (LTE, IE, R OKE#R T
BL, Az rzuod vy 4 MBI 327 afhh
2> b BRI ICBLY 3 2 $HRO TWHILEY 2 FE R L
7o 7% VT ORE R OCHLRIE 7R BCA 2> L F
NOBERT A 7 LRI N, TikW 2 EET 5
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%, FRic, SRR OHEYIZIR U I A BT Il 8
e 7 2 7Rk E R T, Y7 n o FOVERE
A7, B KR AT 7 0y v 4 Mg
AICHER X L7z,

Frufaho Ti-UHIRYO5mIE. ()2 7B
(LEEED. )V 280 ER). 2 LT3k
GREHhTH 2., ¥ 27 v i ofb ki, Sps Koy
BEZLLPpTICED (e. 24 7 18 Enami
etal.,2018), ()X UB)DH 27 v {7 13 H LRI E
ERET. QOF 7 vk, NEE MR R
EERT,

INFETHF 7oA OLFAERET A T3, &
FCFEBRIC 35\ C b i (B SR C© D akam 0 7 &
., KIROEHHI & L CHETEEER) U Lo
7 afbOWMEFNCRE NI, —F. ZHIIH
CBF3REL 7Y v 4 b IFEBEESSTIC
EL T fbo 3, VFAERET XA 75
RNz, TOEKIF, = AEn7ay
YA rOF LG LF RS AT BEE
AR TR © & ZAFl R R L, AT
I35 LT FABEE T A T D7 AR R
L BAEEE R TR LTV 5, AIFEFKETIE. T
BEA T X 7 L UEBY O, R, Fhbon
EYEELY 7 v o> »CRiEERS %
35,
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Garnet-forming partial melting in the presence of a fluid phase: an example from a

pelitic migmatite in the Higo metamorphic terrane
Natsumi Yoshimoto* (Kyoto Univ.), Tetsuo Kawakami (Kyoto Univ.), Satoshi Hojo

Hs R ER A A TR DA X, R I 3
FHETLDOARTH 5729 [1]. B~ Tl %
THE X 2 o fid O R 1x. WIRHAEES L &
WHKBIR IS TH B EEZ LNTE 2 2],
~UF 2T 4y 7 REPHIC A 0 b EEYEL
VIAENTTE 25/ fEmaeamaMIE. aah
R mlf L 72 B Rl T B B [3], ATAE.
AN PEEYE C-O-H AU EYY 7 a D
A UAESIC el & 2 A0 s & iz (4]
Z Dif#klZ. C-O-HWEKDHFAETTH 7 uh%
RS 2 ARG R E 722 & BRT,

DX BHRROAFL O L LT, THKE
B R L S RIS T k. C-O-H A DFE T T
DEITRFED, I~ 2 4 PHTIARE T
T eBbhroTnd [5], £ I CTARIFET
(. TRAAETELE T C O o Al SO 25 fth o i
RERI D ZE R T b @ 05 2 2 i~ 2 Hir
T, IBEERFICET 2WREI /'~&2 4 bo
LA AR 2 4T o 72

NEFLZE A B U TR ~ S 22 R D RS CRERK
I, APIEHERL~77 =274 MHOZE
BAEH % 3% T3 [eg, 6], AT, I
BEREHEO DIFICET 2WREA X2 T334
b [710FEM AR B 21T 5 72, D OIREFES)
S 13, 720-840°C, 4.5-6.5 kbar TH % [6],

ARt D EEHYHE - X Sil. Grt.
Crd. Bt. Kfs, Pl. Qtz TH %, Grt FEEF X
Z3mm T, H\ CalRE LKW PRELZ DD
7. R CalBE LKW PEE A O~ v
P, KW CaiBE L RPRE WP IREZFEOY
LITArF b D, aT I Sps. Grs KA ICE T

(Almo 31-0.75PTP0.01-0.13G150.16:0.288pS0.14-0.41)0 T T
225 U LITHIF T, Alm, Prp B 13 EEHERY IS 3
L. Grs, Sps B (38 ICIHA T 5,

2 712iZ Pl (>An90), Qtz, Ilm, ~ ¥ hiC
12 Qtz. Pl. Bt. Ilm. Apa. 7F/{CiHEEHEY.
REBHEIYNCE DL HEEY. VL4121 Qtz,
Zm, Apa BTUFIND, F/MEEEYIIE
£ 85 um ICF L 8, FEIT Qtz, Pl. Kfs, Bt TH
BaEnd, cntibicyrrseqghicdBGin
2% MEEYIZER Ioum L FTHhh, F&L
CIRIEIEIEY & GRS D572 ) . i CO,
PhHEIEENDE, ) LEEZHUEYIE. D
b L CO-HitRE LTH 27 miciviiin
20 DH, BBEBMICEFR POF I ufh e K
JGE 5 2 E TR I N EFEZLLNT
W3 (4, UbEro, ERZENKE DIFICE T
b Y7 v f xR T %50 O Rlf#EE IC C-O-
HREBTFEL 2 B30 o7, Sk, Bik
() 72 ER 0 BRSO & % DR ETTE 1 4 D e A3
PVETH B,

51 F>CHR: [1] Saywer et al., 2011. Elements. 7, 229-
234. [2] Brown, 2013. Geol. Soc. America Bull. 125,
1079-1113. [3] Cesare et al., 2009. Geology.37, 627-
630. [4] Carvalho et al., 2019. JMG, 37, 951-975. [5]
Yoshimoto & Kawakami, 2022. JpGU. Abstr.
SMP27-01. [6] Obata et al., 1994. Lithos, 32, 135-
147.[7] LI, 1999. BEAKAELGR X
keywords: fluid, nanogranites, partial melting
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Ultrahigh-temperature metamorphism and melt inclusions from the Ser Rondane
Mountains, East Antarctica

Fumiko Higashino*, Tetsuo Kawakami (Kyoto University)

HEm A R AER &1k, HRA A 28 0.5-1.8 GPa D
J1T > 900°CICE#ET 510 CEim A ZBIEMATH
% [1]e B S A BAE R B 4 & b i &
ternary feldspar /5 51 7% &8 mim o R (C 8 F AT RE 7n
HBEFHC X o THERE I NG [eg., 2, 3], HEEIRAK
TERREIC A U 7380 i/ A v b, Ba I A v b
UEYE LCREESND B, BEiRALFDBE D
T ERLA L b OFHAIE A v P AEY R VT
HILE N5 23, AL b AV ORI ofH BRI
PETCHARICE 2 2 B REEIN TR\ [4,5].
WAl —L - 7 v =3 iHlx, v F 7
KEEZRTK T 5 KEEME2E A <X v b OBfEICE N T
BEALMESTICH S [eg., 6] FIIEED T2
Py 7 BT MERERERORT TH B A, [FILH
DK E, K 5-6 (BAERTIC 7 =2 7 4 MY
DEBIEREZH > 7= b [7], FilM<cix, #x
A5 HEERARIERAME I NTEDY [8,9]. H
ok = VT E LT >900°C, > 1.2 GPa 2> b i
BRI 2 REENERESREE TV [10], L
2L, T E CHREED O BERAKIER % R 3Rk
BRI TH ARV, 22T, A cld. [l
HES S e = viIlc B WT, B, SR 7285
WA AE % Be8k 3 2 sl o v TR 3 %,
AgEEEHE, S v e = VILEEICES 2 B A
— ¥ n G —HERFKRETH 5, FEMEIEY L.
¥oufh, BER BERAO, ARA. AV EA. X
Vo= A b, QETH D, Frufld, aTr0
Y LT H T T Fe. Mn iREEAMEINIS 2 —77. Mg, Ca
REFWAT 2, FEILHEB LOHETLHR T
BLTh, HER 27/ 2ERIIHERETE v, A
VR —=HF A4 MI, 2 ) 2 ZBIXOF 7 u GO
WicaEYE LCET S, ez vIHEER TR
850 °C, 1.1 GPa D ¥ — 7 B &M T hTwn

Keywords: UHT metamorphism, nanogranitoid, mesoperthite
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% [11]s % 2T, 0.8-1.0GPa DJEN ZE L. A5
Bl AV o=+ 4 b IC ternary feldspar i E 51 [3, 12]
WMLz 25, EREFEZEELCH, ER
DENITHK S T >900°CE G2, T bbb, £ —L-
oy & — 4 LT, B TERILL 723k S 410 T
B A E ] DRCER DS & 2> & 78 o 7z,
FruRIcufGEIng Ay 8—=3 4 +F DEfFIc
12 RLEE 50-300 um D F / fERSE S EYAEHE S L,
Z oM a G bEIE, BER + A + FREA,
BER + BHfiA + AR + BRA + AETH
5, AV N—H 4 b EFERESHEYORIC, &
AR D R 2R T MM IE R o e v, L3
> T, F /7 fbhass A Y i 2 B R R ISP
L7z AN b OAREMED & 5, AWK TR O iz F 7
e oEIt v 7 i3, fEfaE < A
BHMHMEIRICH B, T2, fEIC K 2L, Form
AICEAINL ERD AV EHEYHK L. 77
2UEMEY b F /LG TRV DT Mg ICE &
(4,5 ARWFFED F / fEfaa WA, o DFAT
gD A M AP X ELIC Mg IKE T,
T, AV FBY 7 e fqicEl SNz RICH K
ZLTH Y, fhsfbof e minikhi R b oE v ic
Ko CHRSZE DREE D R 2 AlREME 2R 37, L 7=
D30T, AN P AW E M TEER AV P O
IR & RS B BRICIE, &4 DITRICIS U TH R ML
Ve ORISR EZER T 2 0E1H 5,
51 FI>CHiK: [1] Harley (2021) Encyclopedia of Geology
[2] Harley (2008) JMG [3] Fuhrman & Lindsley (1988)
Am. Min. [4] Gianola et al. (2021) MG [5] Ferrero et al.
(2012) MG [6] Satish-Kumar et al. (2013) Precam. Res.
[7] Osanai et al. (2013) Precam. Res. [8] Nakano et al.
(2011) Polar Sci. [9] Baba et al. (2019) Min. Pet. [10]
Grantham et al. (2013) Precam. Res. [11] Higashino et al.
(2013) Precam. Res. [12] Benisek et al. (2004) Am. Min
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Investigating sulfur pathways using sulfur isotopes in high-grade metamorphic
rocks at Mt. Riiser-Larsen, Napier Complex, East Antarctica.
T. Mitsubori, M. Satish-Kumar* (Niigata Univ.), T. Hokada (NIPR)

WEMF © 78K —k - 7+ v b ic
1%, 9 25 (EARRT I EIRZ EH (>900°C) %
Weo 72 ERADIL B L Tl b, HERA K
R ERIFE AT O T & 7z, AR D%
B4t & LT 0.6-0.9 GPa, 1000-1100 Co &' —
VRS OIGIN-§ R AT F R F A WAk 33D
HiEb b T3 2 KM IZES A 2 o
AxEaL7 vy y VRGBS EICILA Y, —f
IIEY 7 v G RO e & o HER AR IR 72
EEZ LN TV RHERE D L A ¥ — IR ClisE
TZ 3,

AWFETiE, 95 LBmEiRE e E T I E S
LHALSEYICE B L CRIT 21T 5 72,

b7y y 7RG 7 v ARG
FIREICE TN T 2L ix, &k (Py),
Wwigkss (Po), ##fL (Cp) DA G DE X 4
7, LRV ETVEAL T Pn)EEDDDL,

2 fE¥E(Py+Po+Cp, Py+Po+Cp+Pn) IC[X5r T &
%. WAL o FERIE, 7 a4 AF 4 b
R IND b D, SKEICHfRT 2 b 0, K
B REICHERR X L, Wb v LRER

531 FISCHR

1: Harley and Black (1997) Antarctic Science. 9, 74-91.

TH 5. AiffFEclzc n o by 2R L 7
Eoy v 7l E e SRS A L, 256
W FNREE 2T L 72

Z ORGSR, 7 v REERRAG R RE © 6 34S {E A
-3.0 %02 H+2.0 %o, TEJTHEA RS D 6 3S {E
120 %2> 5+4.0 %DfEZ R L. &b 5D KX
mFERITR L, OUS M Y P AR KBS DR
HINTWEEEBENRMERE Ko7 5 L
L 2o OE I AR 2= BB RO (AR L Cld 7
EFEZHbND. Py BHEHL (R CEL L
2, FALSE D EER 2> & 2 b DFALIEYIE X
7 TZRE & R & 41 2 AT IC /L S 4 5 )
20 EAERNICEALZEINE =74 v 7 EAA
ICE TN D HALIERE O B L iR AR %
ST LEE A, 53 fHIZ 0 %,
Py+Po+Cp+Pn % 4 7 TH v, Hifbiid) ok
b m LA R KA ICHEBULZ. bbb
A E A BRSO M RA AT~ 7 4 v
7 H N O RN e 0 528 % #% - 72 I REME
DIREIND.

2: Hokada et al. (2008) Geol. Soc. Lon. Spec. Publ. 308, 255-284.
3: Sakai and Matsuhisa (1996) University of Tokyo Press. 223-314.
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Metamorphism of pelitic and psammitic rocks in Chitradurga Schist Belt,

the Dharwar Craton, southern India
Hokada, T. (NIPR/SOKENDAID*, Satish-Kumar, M., Toyoshima, T., Kataoka, K. (Niigata Univ.), Ueno, Y.,
Mishima, K. (Tokyo Inst. Tech.), Nasheeth, A., Okudaira, T. (Osaka Metropolitan Univ.), Ikawa, C. (SOKENDALI)

The Dharwar Craton in southern India is a typical Archaean granite-greenstone belt, which underwent regional
metamorphism at about 2.5 Ga. We have investigated metamorphic mineral assemblages of pelitic and psammitic rocks
within the greenstone belt of the Chitradurga Schist Belt (CSB), one of well-studied area located in the middle of the
Dharwar Craton. The pelitic and psammitic rocks are characterized by biotite-muscovite assemblage with minor
muscovite/muscovite-chlorite assemblages. Within the schist belt, the progressive change of the metamorphic grade is
not clear, but muscovite-chlorite assemblage is observed sporadically in central to eastern part (relatively lower
structural layer). These observations are not always consistent with the previously summarized south-north
metamorphic variation (Raase et al., 1986) estimated from mafic rocks. Recently, Kiran et al. (2022) estimated the
metamorphic temperature conditions based on the Raman spectroscopy on carbonaceous material thermometry and
carbon isotope thermometry for carbonate rocks from the CSB. Incorporating these recent data, we discuss the
petrography and progressive metamorphism of this part of Dharwar Craton and implications for the regional

@Japan Association of Mineralogical Sciences.

metamorphism of the Archaean greenstone belt.

AV RS — VT — VAR R R )72
“FE = -fk sy (granite-greenstone belt) ” &1L CHEID
ALK 25 (BRI ERWEZZ T - L&D, &
— VT — )V RO FERIALE T DT NI RV
47 (Chitradurga Schist Belt, LA T CSB &9°2) 13K 1R
Dkt & U Tk & 2R 72 S TND D3, ZERK
TER DfftT I 36D CTERHA15, Hokada et al. (2021)Cl,
WHHIR OIS - W EE OF I E L L PR
L RSO R R T 0T, BRE
R+ AEROFIENS HBL, AEZRO, HDHU
1L HER+FEAOIMILEN RO HIND, ZERED
BAERZ R LIT AR CIIZRV S, RS R A4
I ZEZ R+ RREA O AT TR I 5 B O HE A%
R AL PET D, ZNDIE, EERE OMRITIZ R -S<
Raase et al. (1986)I2L54 — /LT — LR K0 I35
PRAENBREIC A LR E D _FF-L X USRI
TIE7R\, BT, Kiranetal. (2022)723[F]C CSB D g
HICER LT, REMT~ AR 460-592°C. 1R
FFENAREE DD 450-560°C D ZERGIREE & IRIH72
BB E S DA E AL LT, 2O LT IR A
DRI IR RS L i T & — LT — VAR D
KRR O ERIERIC DWW TERE BTz,
Kiran et al. (2022) ClX, REW 7~ AAREEFTHE R RN
R DIFONTCIRE RO —EHDIA~ Y FIT
ONT, FEREBIERBORNEE 2L O RS
LT D, B, Hokada et al. (2021)12380 VT, B2E

R+ AEROIAEO I FREAICEZ B X HILT
DI A DIEE A WA R R NELTnD,
Z D53, Kiran et al. (2022) TOFRANEENZ LD
DA RO FEERE I TODRREIE T L —E L7
WS, Ak E L C R E B O T E -~ RO
Bababudab Group 7)>%> Vanivilas Formation (2737 CORE
BEWVHILEERDH LI D, T REEE
T 5L, CSB DRI 28 S I EA s AL
(2> CHER+HRIEANOERERN+ AERO I
HEDERRED _EFNZEOOLNDHEEGIT, B2
FAERI#IZ CSB D~ R Z 300 Tt ANEE I
FOWE NGRSV TCNND, EB 2 BILD, Hokada et al.
(2013) Tl&, ZOHUDIRE S - IV A P OET A
? EMP FERIEZRA, 2523 [EERTDREZEDLR?
REWVFRIEEAL X 2T — 72 AN e R &
EHEL TS, 2, Kiran etal. (2022)D RS
7REMNLE RESNLAEVKIEBI L BIR T Db D0 Ll
720N ©ZDINT, RIS LIRE S YA L DOIF R
AL EITES T, Wbkt m H DK~
IERRE D IR RRAE RIS DU T SSITHRRETED D
ZEINTELEEZ LN,

Hokada et al., 2013, Precamb. Res., 227, 99-119. Hokada et
al., 2021, Abstract JpGU2021 Meeting. Kiran et al., 2022,
Precamb. Res., 374, 106656. Raase et al., 1986, J. Geol., 94,
261-282.

Keywords: Dharwar Craton, metamorphism, pelitic and psammitic, southern India
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Kinematics of the Mahanadi Shear Zone (MSZ) — part of a Y-shaped

Freeway junction developed in the northern Eastern Ghats Belt, India

Shuvankar KARMAKAR (Presidency Univ.), Gautam GHOSH (Presidency Univ.), Dyuti Prakash SARKAR*
(Hiroshima Univ.), and Sankar BOSE (Presidency Univ.)

The Eastern Ghats Belt (EGB) is a Proterozoic poly-deformed ultrahigh temperature (UHT) terrane that has
developed, from north to south, along the southern and eastern margins of the Singhbhum, Bastar and Dharwar
cratons in the southern Indian crustal block. Earlier workers proposed a crustal province-domain wise classification
of the EGB based on Nd-model ages and discrete geological histories. At its junction with the Singhbhum Craton
in the north, several sub-parallel to intersecting crustal-scale shear zones have developed within the EGB. Among
these, the Y-shaped dextral freeway junction of the Ranipathar Shear Zone (RSZ) and the Mahanadi Shear Zone
(MSZ) develops in between the northerly placed Angul domain and the southern Phulbani domain of the EGB. The
present study is focused in a part of the MSZ around Boudh town, Odisha, India, occurring west of the Y-shaped
dextral freeway junction. The NW-SE to E-W trending MSZ marks the northern strand of this Y-shaped structure
and is of 64 km in length and 5-8 km in width in the present study area. In the MSZ high-grade rocks (mafic
granulite, felsic-amphibolite gneiss and charnockite) are present as lenses and enclaves within mylonitized
porphyritic granite. The northerly dipping mylonitic foliation trends E-W to NW-SE with a prominent down-dip to
variably inclined stretching lineation on it. Mesoscopic shear sense indicators consistently point to a top-to-south
shear sense when viewed in XZ sections. When viewed on YZ planes across the width of the MSZ, however, a
heterogeneous flow pattern prevails, which is characterized by an opposite, centrally placed sinistral shear sense
sandwiched between dominant dextral shear senses along MSZ boundaries. Absence of any cross-cutting
relationships amongst the opposite shear sense (oss) fabrics negates the possibility of their generation through multi-
stage deformation. Rather gradational nature of contacts between the oss fabrics suggest their simultaneous
development during single progressive shearing within the MSZ. In single progressive deformation, oss fabrics
developing in a shear zone might result from presence of heterogeneous rheologies, in sub-simple shear regime, in
shear zipper junctions, differential stretching of fault wall rocks or from Poiseuille flow/ combined Couette-
Poiseuille flow. Occurrence of similar lithologies across MSZ width is in contradiction to the first alternative. It is
presumed that along strike variation in oss would be more expected in the cases of shear zipper junctions and
differential stretching of fault wall rocks. These leave us with the alternatives that either Poiseiulle flow/ combined
Couette-Poiseuille flow or sub-simple shear during MSZ growth might account for the presently observed across
MSZ width development of oss fabrics. This work thus gives insight into the kinematics of the crustal-scale MSZ
that developed in combination with the RSZ as a Y-shaped freeway junction in northern EGB during a single-stage
shearing episode.

Keywords: Shear zone, Freeway junction, Kinematics, Progressive deformation
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Structural architecture of an Archean collision zone; Insights from the
Gadag—Mandya Shear Zone (GMSZ) and associated schist belts, Dharwar
Craton (DC), southern India

L. Sreehari* (Shimane Univ.), T. Toyoshima (Niigata Univ.), Y. Nakamura (AIST), M. Satish-Kumar (Niigata
Univ.), K. Sajeev (I1Sc)

The Neoarchean Gadag—Mandya Shear Zone, also referred to as Chitradurga Shear Zone (Jayananda et al., 2013),
is regarded as a terrane boundary between the cratonic blocks of DC and is interpreted as probable Archean suture
(Lietal., 2018). We examined the structure, age, and stratigraphic relation around GMSZ, as well as the surrounding
Meso—Neoarchean Chitradurga Schist Belt (CSB) and Javanahalli Schist Belt (JSB). The CSB’s field-structural and
geochronological relationships point to a three-stage rifting-related evolution of the schist belt. Lithofacies
associations in the three CSB rift basins- Bababudan, Chitradurga, and Hiriyur Groups — indicate either a failed rift
or a half-ocean. Precise stratigraphic indications of oceanic crust are absent in the CSB. Based on field relations and
geochronology of felsic volcanic rocks, volcanosedimentary associations in the JSB are identified as part of the
older Sargur Group. CSB is tightly folded with upright, parallel, and east to west verging D folds. These folds are
squeezed between D, reverse faults bordering different stratigraphic units. The JSB, on the other hand, has clear
west verging upright, tight to isoclinal D- folds, and the folding intensity decreases eastward or away from the
GMSZ.

The GMSZ is more than 200km long NW-SE to N-S trending shear zone which has a maximum width of ~2km in
the center. Microstructural analysis and metamorphic assemblages in the shear planes indicate low-medium grade
amphibolite deformation conditions. Field investigation along a 150 km stretch of the GMSZ reveals evidence of
three distinct deformation stages: D- reverse fault show top to the NE or SW sense of motion, D3 sinistral faults,
and D4 dextral faults. Fault rocks are majorly mylonite to ultramylonite that formed along basement gneiss and
mafic/felsic rocks along the JSB or CSB boundaries. In the southern part of the GMSZ layer-parallel
pseudotachylyte are present possible indication of a seismic zone close to the lower crustal rocks. It is obvious from
the regional-scale observations that the GMSZ primary developed during the NE-SW shortening, which created
reverse faults and upright folds sandwiched between these reverse faults. This fold and fault association is identical
to a fold-and-thrust belt. Later, the deformation either changed to transpression mode or to simple shear mode,
resulting in regional-scale sinistral shear (Ds). As a result, the GMSZ and surrounding schist belts represent a key
tectonic domain that recorded the interplay between the regional-scale convergence to collisional in the DC.

The fact that there are no remnants of the oceanic crust or accretionary complex our study area, and that all of the
schist belt’s units are autochthonous, suggests that the GMSZ probably does not represent a plate boundary. The
plate boundary or subduction interface most likely formed far east of the present-day GMSZ. The GMSZ and
associated schist belts collectively depict fold-and-thrust belts that evolved from the inversion of multistage failed
rifts/half oceans, which were probably followed by transpression. The structural association in and around the
GMSZ possibly represents the development of a hinterland fold-and-thrust belt from inverted multistage-failed rift

basins.

Keywords: Archean, Mylonite, Fold-and-thrust belt, collision tectonics, failed rift
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Sulfur isotope study of metacarbonate rocks from Highland Complex,

Sri Lanka
Aoi Yoshioka*(Grad. Sch. Sci. Tech., Niigata Univ.), Madhusoodhan Satish-Kumar (Fac. Sci., Niigata
Univ.), Kosuke T. Goto (AIST-GSJ), Gen Shimoda (AIST-GSJ), Sanjeewa P. K. Malaviarachchi (Univ.
Peradeniya, Sri Lanka)

Sulfur isotope ratios in carbonate rocks record changes in seawater sulfate reservoirs associated with global
increases in atmospheric oxygen levels as well as differences in sedimentary environments. Several biogeochemical
events occurred during the Proterozoic, most notably the rise in oxygen (GOE and NOE) in the Earth's atmosphere
and oceans. These events appear to be intimately related to the global sulfur geochemistry, both through the
formation of weathering of sulfates on land, the oxidation of sulfides and evolution of disproportionate bacteria
in the marine environment (Bottrell and Newton, 2006). In this presentation, we report the sulfur isotopic
composition of pyrite in metamorphosed carbonate rocks to estimate the depositional environment and to understand
the effects of metamorphism. The metamorphosed carbonate rocks containing pyrite from the Highland Complex
of Sri Lanka, deposited during the Precambrian period, are the focus of this study. Pyrite is found to be elliptical to
irregular in shape, ranging in size from 30 pm to 500 um. Some of them also include chalcopyrite and galena. The
3*Sv.cpr values of pyrite range from +6 to +26%o and A*S is slightly negative within the mass dependent
fractionation range. Most of the values fall within the same quadrant in the 3°3S vs §3*S diagram. This reflects the
sulfur isotope behavior of the closed system due to microbial sulfate reduction (MSR) and high sulfate contents,
among other factors. The sulfur isotope A*3S/834S and A33S/A3‘S trends are nearly identical in comparison to the
Proterozoic non-metamorphosed carbonate rocks (Paiste et al., 2018). Thus, the sulfur isotope changes due to
metamorphism are negligible, and carbonate rocks are considered the most suitable for tracing Precambrian marine
environment. Comparison with the sulfur isotopic composition of pyrite in carbonate rocks of various ages indicates
that the carbonate rocks in the Highland Complex possess 8%*S values similar to other Proterozoic examples.
Therefore, carbonate rocks can provide important information in support of the hypothesized global ocean in the
past.

References:

Bottrell, S. H., and Newton, R. J., 2006. Reconstruction of changes in global sulfur cycling from marine sulfate
isotopes. Earth-Science Reviews, 75, 59-83.

Paiste, K., et al., 2018. Multiple sulphur isotope records tracking basinal and global processes in the 1.98 Ga
Zaonega Formation, NW Russia. Chem. Geol., 499, 151-164.

Keywords: sulfur isotopes, metamorphism, microbial sulfate reduction, Highland Complex, Sri Lanka

*Corresponding author: {21e075h@mail.cc.niigata-u.ac.jp

@Japan Association of Mineralogical Sciences. - R8P-08 -



@Japan Association of Mineralogical Sciences.

R8P-09

— A EEANB RPN ER2022FF % - R

SO TEHREERVI AU FOERBREZEFHAES:

AU LEEAREDERE

Rl AT g (BRAEKR) » BB CRIER) - F=7 = 4 X N.(UDSM)

Metamorphic history of corundum-bearing high-pressure amphibolite from the
Paleoproterozoic Usagaran Belt, Tanzania
Rio Higuchi*(Tohoku Univ.), Tatsuki Tsujimori(Tohoku Univ.), N. Boniface(UDSM)

Corundum-bearing amphibolite occurs in a meta-cumulate body of the Paleoproterozoic Usagaran Belt, SE

Tanzania. The studied rock has a compositional banding of amphibolitic and garnetititic layers; corundum occurs

in both layers. Petrological studies of the rock revealed a decompression P—T trajectory that is characterized by

corrosion of primally corundum at the rims by Mg—Al spinel. The replacement textures might suggest a partial

granulitization of high-pressure amphibolite. This process might occur during the crustal stabilization after

collisional event.

KL W =7 WL ORI LB D 7Y
AT oML, WIRARO KEEFRAZERE TH
%o BT, 7Y AT MO Ishimani Suite 1 i 5
RO/ avx A NeFhmEEr=y N Th
V. FICERGESE AR E MG U7 IE R RS &
OVRE IS THER S 415, FRICAE RS SR
WX, MEZ 7= PRI %A b
FRZERRAE F OFEH A G DT 2 R 17 LT D,
AR TIE, EAEDOaT X LNETD
Winza FF 28 55 KB 8 5 SR E L FEA 1R > B £
WML7eEaT X AANEICER L. ZDOFAK
WRIZOWTEET L, B, Kalkr b3
A+ F VT D@ SR 2 s T H A D R
SN TWS (Mori etal. 2018 JMPS)

& a g o LA ITHEL R S < A TS
D8 & ARG TRERR S 4L 5 J8 IR 43 i
TWo, a7y FMIELLOBIZHIFELT
BY, K 1ecmEET, 8T I H
24550855 (Fig la), 227 & AjEoX
—HARARE R e Et, < Da7
v H BTERRER D B Mg-Al A B R VI E B S

e iy =

4,

[Grt] &
N

Figure. 1 (a) Plane-polarized light (PPL) image of
the occurrence of blue-colored corundum (b) PPL
image of the partial replacement of primally
corundum by green Mg—Al spinel

o AT UHLDOAERIMUITARAIZE T E
TEVEEETHD (Figlb), 27 & LJEZER
D Mg-Al A B F UL 1 um B ORI 7 Fe-Ti i
a2 EIZUAT 5, IAERNRaT o H A0
AR L HEHIL, BEEAHS 7T =27
A MEDOBFETELZEEZOND, Kz
(2% DMGBEZE EAVITAE & A S 28 i
WRREDIRS T 7 =274 Mz L\ )
BROMERTSRE W2 K5, A TIEy o
=7 HBRE A% O IRARIZ BT D KEEEZE D
HAF I 7 RZHONTEK LTIV,
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Detrital zircon U-Pb age and metamorphic thermal structure
of the Yokokawagawa metamorphic rocks in central Japan
Hiroshi Mori* (Shinshu Univ.), Hiroki Mizumura (Kyowa Sekkei), Tetsuya Tokiwa, Kohei Yoshikawa (Shinshu

Univ.), Yuki Nobe (Electric Power Development), Yui Kouketsu (Nagoya Univ.)

SN BCA T O HVE A IR T 5
SRS 72 B L HRIE, 7Y T RIS
L TRIA IR AT R EEIMFE D FEIIZ R 2. 7272 L,
MRl T O =) EFEIE, SR -# e i
#t (ISTL) ZHEIZoMrEind & &1z, ISTL LA
HUTHTHE = Al LARE 0 #g 12 IR < b Tl 7B
BRSKEE L 72> TN D, —J7, ISTL BT/
(2T D RN ZE s R, RIS A AE ORI
£V, ISTL FEVEDIRA LM« =) A I
X% & &b, BRI RS S P s O BT 1|
Wil 13 P A R (MTL) OIER Cdh D Al Rk
EFEERMIN T2 (eg MPMIEA, 1966). Lo
L, BERIZERE O K-Ar 4R =) 11 28 e
BEOOABICEVVERETT I END, WiFEE
B LMEKETL2FEREDLHY (Yokoyama,
1992), HERIERBEFAOIRIBIIRMRL TH 5.
Z 2 CAMIE T, BRI RCE A R & LT
R V2 O U-Ph FRBIE L IREM T ~ v
EE#H (Kouketsu et al., 2014) 2 X A2 kiR AR
HradTvy, =N ERGETE & OXRFISBIR 2 15 L
7.

WEA 1 R OAE LY L2 U-Pb 4K
(LA, Ym0 1F, Affd~r Ao
B3 73.3% T, 70 THROKFA 25.3%
D, Flo, bEWULa AR 972+
48 2o)Ma THY, bHEW\T T AL —HFN

98.4%3.1(20)Ma Z~d. —J7, JeEAE S HED

SHEE S NI 1T 350~380 °C 2R, {RE
g & LTIk, FERROBHR) IETRE T2 b 3 %I
DN, IREN—HAKNT L7ot%, HEEFICED
5V A B,

TSR] ) 125 S 0 D AR » TIX B AE 235y
ALTERY, FHEHOENSHITHT CTOIRE LS
FEABEBICERT S EEZOND. £, &
[ D v = AAEARUTIR S OHEREFEAR 3K 100 Ma
L Thd & ammld5—5T, K-Ar 8 (19
41~24 Ma ; Yokoyama 1992) & (I HE/REREN
O BNDN, TOFNREIZONTE, BABE
BIZLY K-Ar FROZIHE IR Y BAETTZZ LI
BRRT 2 LR TH L. £ LT, BEAEE
RO LIRSS X OV L a2 VRO R
X, JEL O =N ERCGEFE S AL TR Y (e.g Jia
& Takeuchi, 2020 ; ZR1E75>, 2021), HEI )28 B A48
NN ERSEEICRR T 25223875, 12
72U, BRI ET0E OMRE S, Ra Lt -
SIINERCGEFED MTL SEFEORESRM (eg #F
1E2°, 2022) KV 30 °C FREEARWV. Wi Ak R &
L7 [FRR 72 R O R —80 L, A CTHRED 5
NnNoHZENG (eg. =41, 1991 ; BARIED, 1996),
RERT NS oE A, R L - =3 e A D
ERERIZH =D b b D, MTL U524 O HUE (&
FIXRELEEEEZOBND.
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Brittle fractures of albite porphyroblasts in the pelitic schists
of the Sanbagawa metamorphic belt, Kanto Mountains

Mutsuko INUT", Shuto KOJIMA, Yoshiya, NAGATSUMA (Kokushikan University)

Albite porphyroblasts have long been known in the schists in the higher grade zones of the Sanbagawa metamorphic
belt, Japan. Several microstructures are found in this study, performed in the Nagatoro area, that indicate brittle
fracturing of the albite porphyroblasts following their formation. Large albite grains often exhibit thin cracks filled
with potassium feldspar, which was not normally observed in the surrounding host schists. Groups of smaller albite
grains were found, each distributed lenticularly within quartzose matrix. The latter texture was found in a sheared-
looking outcrop without albite porphyroblasts observable by naked eye. The observations in this study suggest that
the non-existence of the albite porphyroblasts does not necessarily indicate different P, T, or chemical condition, but

can be explained by total fragmentation of once formed albite porphyroblasts.

ZRINEREOBERERAEIZZEREANE OSHPVKEL T A ERIEBEOR S
REEVHR TS ZeNHEI NGO N, BERE  ITXFLALEENLW. W) RENRET SV

ERTFBELEZLEINT X2, ARTIIER Sy /e RE - AEANRETDIZ I v 7 LHH
DO RBITORERFEBHICERONALERR —EBRIIH->TH, INOAFE—DI IV I EH
PEREROMMIEL RIEEL, WIERDY S EITIILdRho/k. 2 BEOFELEMIIER
Y 7 EFET MM OVTOBELRET 5. LRROEWERTLEEZLOND.

N REFEITESIE T RO A B THRIER S REENICIIAR TERAGIRE R
WELITFI7UEHIIHAZY, RAEAMIMHOSE TEIRWEEREOEHLTWS., ZOHS0OHE
EX05~1.0 mEBEOERAMREENART EFEAGIEIIVHEEIMHBEOTHAEY, FEBNIZEZH
BIERTX 5., EREEIMIIEHE, EREG, HE ONIREERMTHNL VY XRICESIE- féu\
&, #&ieh, A#a, Y27uRT, EREMRE MHIEENRONLZ. ZOSHEIPERIERIC
IS EICAERN SR ZEEEHNIZZW. Z0E S2TTEXEZIZLL, Zh iﬁﬁaﬂﬂkxﬁad)
EAEWREZDO—IIL, HENOHONHERY  MEMEERENET L T U ZEREHEETS
IXTHE L - HEIN-. MELTTEX 225 5. FI7URMH B I eMhoNEHIBOHEEIRE
Y IIREIZAEL (F/03) ARATHREINT X 400CEBT, RENTDICEEER TS AT
W= F/-, MELUTREZRVWERAGHRE SR EHEHNTHS. ERAWRERBNVABTHEIN
SEM-EDS (EL£EK JSM-6010LA) TEEL 2L &L\ISEEE}: UT, BREEDEVDSMIRNEA
A, BNIEEPRET DML T v 7R BB L DEREEETX 5.
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